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Gold Beach Ranger District, Rogue River — Siskiyou National Forest

Introduction

This report gives a brief overview and comparison about the value and economics of the proposed
action and other alternatives. The primary comparison will utilize an economic efficiency
analysis, which compares expected revenues from a project to the costs for the agency to
implement the project. This allows for the calculation of a cost to benefit ratio, providing a simple
method for analyzing alternatives. Zone average costs from recent timber sale appraisals will be
used for the costs associated with the activities proposed. These costs will be subtracted from the
expected value for Douglas-fir saw logs to give a total value that a timber sale contract or
stewardship might expect to generate. This analysis uses zone average costs calculated for
logging and hauling of timber to the local market. This analysis estimates that the potential
receipts back to the government for Chetco Bar Fire Salvage would be approximately $2,830,596
for the proposed action.

Regulatory Framework

Planning Area Land Allocation

The Chetco Bar Fire Salvage project is all within land allocation designated as Matrix by the
Northwest Forest Plan (NWFP) (USDA and USDI 1994 b, c). A brief description of applicable
Management Allocation/Prescription is provided below. More detailed descriptions can be found
in the Northwest Forest Plan, and the Siskiyou National Forest Land and Resource Management
Plan.

Matrix

This allocation emphasizes obtaining a full yield of timber within the capability of the land. Most
scheduled timber harvest and other silvicultural activities would be conducted in that portion of
the Matrix with suitable forest lands (NWFP, page C-39). Matrix lands allocated under the NWFP
that include all areas not otherwise designated to a more protective status under the LRMP. The
project area includes lands allocated to Matrix, as carried forward from the 1989 LRMP as
General Forest Prescription (Management Area 14). Within this area, several areas are further
managed for the visual resources. The Partial Retention Visual is intended to be restrictive to the
application of regeneration harvests which uses partial retention to mitigate the visual concerns.

Management Direction for Roads

Current direction for road management is found in the Siskiyou National Forest’s Land and
Resource Management Plans (LRMP) (1989). The LRMP states, in part, to “Plan, design, operate
and maintain a safe and economic transportation system to provide efficient access for the
movement of people and materials involved in the use and protection of national forest lands.”
(Forest Management Goal 15; LRMP Page 1V-2). Within the Forest Plan, specific Forest-Wide
Standards and Guidelines for the Transportation System are summarized below:

Facilities: Transportation Planning

Guidance for transportation planning is found here on page 1VV-56 of the LRMP. Transportation
planning analysis shall be conducted to compare feasible alternatives where choices that
maximize net public benefits are not obvious from environmental and resource considerations.
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Direction for transportation planning is found in FSM 7710, Transportation Planning, and the
Transportation Planning Handbook, FSH 7709 55.

The analysis for transportation alternatives should:
¢ Identify viable alternative routes from the planning area to available access points.
¢ Identify the long- and short-term needs for each road (service life).
o Determine the traffic criteria for each route.

e Evaluate existing and potential mineral material sources considering site development
and rehabilitation as described under Minerals.

e Estimate development, maintenance, and user costs for economic comparison of
alternatives.

¢ Recommend the road system and standards to meet the needs identified.

¢ Document the analysis, decisions, and management direction for preferred routes.

Construction and Reconstruction

Guidance for construction and reconstruction of roads is found on page IV-57 of the LRMP. The
Road Development Plan includes the multiyear Capital Investment Program, the multiyear
Timber Sale Program, and the Transportation Information System (TIS).

Design standards shall be based on resource management objectives, environmental constraints,
user safety, environmental factors, traffic requirements, vehicle characteristics, road user, and
economics.

New and reconstructed roads shall be planned, constructed, and managed to carry the anticipated
traffic safely with a minimum impact to the land and other resources. In coordination with project
interdisciplinary teams, specified construction methods shall include provisions for reducing
environmental impacts, with emphasis to:

e Minimize impacts to soil and water values.

e Establish or protect native vegetation on cut and fill slopes and other disturbed sites off
the roadway.

e Limit the spread of Port-Orford-cedar root disease where risk is present, and
e Limit the spread of noxious weeds where risk is present.

e Protect other resource values.

Temporary Roads

Guidance for use of temporary roads is found on page 1V-57 of the LRMP. Construction of
temporary roads should normally be discouraged. Roads planned and constructed as temporary
roads should be obliterated as part of the project work. Methods used, timing, and mitigation and
designed to re-establish vegetative cover on the disturbed area within a reasonable period of time,
not to exceed 10 years after the termination of contract, lease or permit (36 CFR 219.27(a)(ll)).



Gold Beach Ranger District, Rogue River — Siskiyou National Forest

Those roads which subsequently are determined to be needed for additional use, or those not
obliterated as planned, shall be entered into TIS with appropriate road management objectives
developed.

For this project, recommendations to leadership were considered to give the IDT clear guidance
on where the salvage operations were to be proposed. With the project proposal limited to Matrix
LA, and the proposal to not construct any “new roads”, the logging plans are to construct no new
roads. Rather, we are proposing to re-use existing roads or skid trail templates that were used
decades ago to harvest the same areas we are proposing to salvage. In a very few instances, new
temporary roads are proposed and limited to relatively short segments. The forest realizes a cost
savings due to no increase in road maintenance costs, no engineering services required and
minimal construction/obliteration costs when compared to a designed system road. The existing
templates meet the definition of temporary as they were all revegetated until the fire. Post fire
salvage, the roads would need to again meet the conditions of revegetation within 10 years.

Logging Systems and Treatment Methods

This logging systems section covers a very brief overview of the proposed logging methods. This
will introduce the basic methodology and machinery used to implement the restoration
treatments.

Initial reconnaissance was conducted in the field determining the feasibility of stand treatments
and the application of the transportation and logging system planning. Both existing and proposed
transportation and logging systems were ground verified. Later, the interdisciplinary team
documented all treatment units and the associated roads needs utilizing a GIS Analyst. Field work
was accomplished per FSH 2409.18 — Timber Sale Preparation handbook; Chapter 30 — Project
Analysis and Design, Gate 2:

“Conduct field reconnaissance to develop sale designs. Since the most critical decisions
involving funding and resource expenditures are required at Gate 2, conduct a more
intensive field reconnaissance at Gate 2 than at Gate 1. Leave adequate flagging, stakes,
marks, or other tracks in the field to ensure that sale preparation activities can continue in
the most cost-effective manner practicable. FSM 2361 includes techniques for obtaining
required archaeological resource clearances and FSM 2672.4 provides guidance on
preparing biological evaluations.

In salvage situations, use existing data and professional judgment to hasten the analysis
process. The Land and Resource Management Planning Handbook, FSH 1909.12 and 36
CFR 219.27(d)(2)(iii) direct that unit size limitations must not apply to the size of areas
harvested as a result of natural catastrophic conditions such as fire, insect and disease
attack, or windstorm. Follow Regional guidelines for exceptions to unit size limitations in
these situations.

31.2 - Documentation

In timber sale project design documents include sufficient site-specific information,
preliminary sale design, and appropriate management guidance to facilitate sale plan
implementation at Gate 3. A timber sale project plan may include one or more timber
sales or permit areas and must include the following:

e Approximate cutting unit location and size.
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¢ Nature and condition of timber proposed for harvest.

e Silvicultural prescriptions.

e Selected logging systems information.

e Locations and standards of local, collector, and specified roads.
e Planned fuel treatments.

e Location of key resource values.

e Preliminary design for resource improvements.

e Zones or areas with specific management requirements, constraints, or mitigation
requirements.

¢ Financial and economic information as described in section 32.”

Considerations for Application of Logging Systems

The proposal of system(s) to be used in any given stand is based on existing road access, hew
system or temporary road construction needs, as well as economic and technical feasibility
identified for each treatment unit. The two primary concerns involved with use of the various
logging systems is the potential detrimental effects to soils and the construction of new roads.
New or temporary roads may be necessary due to the need for a change in the logging system
design or to access areas that have no access, reflecting an adherence to current standards and
guidelines set forth in the Forest Plan. Soil concerns elevate when ground based equipment is
considered for use on steeper slopes, sensitive riparian areas, sensitive soil types, or unstable
areas.

Conversely, there is an operational concern for economics between the various systems being
considered, i.e., ground based systems are most economic from an operational cost viewpoint,
skyline systems increase in operational costs, and aerial (full suspension or helicopter) systems
are the most costly. Road access and landing accessibility with construction costs are also factors
to consider.

The analysis area for logging systems and transportation access planning includes those roads that
access or are proposed to be used in conjunction with implementation activities. Commercial
units were proposed considering logical and economic access for these systems.

See Attachment A for an example of the detailed “paper planning” accomplished for the Project.

Logging System Options
Treatment units that provide opportunities for commercial extraction include ground-based
systems, skyline cable systems, and aerial (helicopter) systems.

Ground Based Systems

This term refers to a group of logging methods that are considered ground-based, and may also
include mechanized harvesting equipment. Typically, logs are harvested using mechanized heavy
equipment to skid the logs to a landing area, where they would be loaded onto a truck. These
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machines either use a grapple or chokers to lift one end of the logs, providing one end suspension
to reduce soil disturbance. These ground-based systems are usually utilized on terrain where
slopes are less than 35 percent. In all cases, proposed skid trails should be pre-designated by the
operator and approved by the Forest Service before felling and skidding. Skid trails should not be
allowed to cross specified stream channels or only at Forest Service approved locations. In
general, skid trail spacing should average 80 to 100 feet apart and located on the fall line,
especially if using harvester-forwarder (cut-to-length [CTL]) systems due to the forwarder’s high
center of gravity. Skidders travel on designated skid trails that are designed to minimize soil
disturbance in accordance with Forest Plan thresholds and for site specific resources. Assuming
uniform conditions, a typical width of 12 feet; 80 foot spacing equals 15% of a unit, and 100 foot
spacing equals 12%.

Landings for units with ground based systems can generally be located on gentle ground. If the
project specifies that tops be left attached to the top log in ground based units, some log
processing would be needed on the landings (i.e., the whole tree system, see below). This need
would require slightly larger landings in order to accommodate the residual slash from the top log
and residual limbs. Log processing can be accomplished by a relatively small and inexpensive
“pull-thru” log processor or a more expensive and more efficient mechanical processor.

Mechanized harvesting is often utilized for felling of trees for ground based logging systems.
This involves either a harvester or a feller-buncher, which fall the tree and bundle the logs for the
skidder or tractor for easy pickup. These machines have a “felling-head” that is positioned on the
end of a boom, which allows the machine to fell timber without walking to every tree. This
mechanical felling can reduce residual stand damage by controlling the direction of the tree fall. It
can also position logs to minimize where the skidder or tractor need to travel to facilitate log
transport. Error! Not a valid bookmark self-reference. displays several examples of equipment
configurations for the ground based systems.

Table 1. Examples of Equipment Configurations

GB System

Equipment configuration

Notes

Whole tree

Feller/buncher, grapple skidder,
processor, loader, (mechanized
felling)

Logs processed on landing.
Manual felling may be required in
some units for oversized trees,
i.e., greater than 24",

Cut To Length

Harvester, forwarder, loader
(mechanized felling)

Logs processed in woods.
Manual felling may be required in
some units for oversized trees,
i.e. greater than 24”.

Conventional

Manual felling, grapple or winch
line skidder, loader

Process logs in woods or at
landing (if at landing add
processor in equipment).

Tractor - In this conventional system, a cutter will fall to lead toward designated skid trails, then
limb and buck the tree in the bed where it landed when it was felled. Three methods of skidding
can then be utilized, loader or shovel yarding, grapple skidding, or choker skidding. Shovel
yarding consists of a heal boom loader grabbing the logs and swinging them towards the landing
in stages. Grapple skidding uses swing grapples attached to the rear of the tractor. The clamps
pick up one end of the log and the operator positions the log for skidding. When several logs are
bunched, the grapple can pick up several ends at one time and skid the turn to the landing. The
third method involves chokers that are attached to the logs and a tractor equipped with a winch
pulls the logs from their beds into the skid trail. When a group of logs are assembled into a turn,
the chokers are gathered together, the leading ends of the logs are suspended above the ground
behind the tractor by way of an integrated arch or similar apparatus, and the trailing end of the
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logs drag along the ground on the way back to the landing. At the landing, a front-end or a
knuckle-boom loader is used to sort and load logs decked at the landing onto log trucks.

“Winch/line” - Some areas of timber harvest where slopes generally exceed 35% slope but are
relatively small — usually less than 250 feet wide — can be reached by a winch line from a ground
based machine or reached from a road by a winch line or loader. The tractor uses a “bull line” to
pull the logs to the skid trail or road. These inclusions are usually inside larger ground based areas
and are considered part of the ground based system.

Rubber-tired Skidder - This system is essentially the same as tractor logging in technique,
although the skidding equipment has some operational and functional differences. While most
tractors have steel tracks with cleats that run along a rigid rail and tend to churn up some soil
when it turns, rubber-tired skidders are often articulated in their middle instead of a rigid frame,
and they displace somewhat less topsoil than a tractor would when it turns. Both types of
equipment can have advantages, depending on the situation.

Typically, steel cleated tractors can work on somewhat steeper slopes, while rubber tired skidders
are faster and average skidding distances can be somewhat longer. By virtue of the fact that both
tractors and skidders bear the weight of one end of the logs being skidded, the weight of the
machine skidding logs is not evenly distributed, but is instead concentrated near the back of the
machine. This configuration can create disproportionately higher ground pressure on the soils
being skidded upon than the machines rated or calculated pressure (in pounds per square inch)
would indicate.

Harvester-Forwarder - A harvester and forwarder are two separate pieces of equipment. The
harvester (while traveling on pre-designated harvester trails) reaches its boom out to cut the tree,
and lays it on its side approximately perpendicular to the axis of the skid trail. Rollers on the
cutting head then pull the tree through delimbing knives which drops the limbs in front of the
harvester as they are severed. As each pre-determined length of log has been fed through the
harvester head, logs are cut to length and allowed to fall into a stack of uniform length logs
alongside the harvester trail. As the harvester travels through the stand, it rides on the layer of
limbs that act as a cushion to help minimize soil compaction. Later, a forwarder uses the same
trails to pick up the logs, load them onto its bunk, and transport the logs to the landing,
completely free of the ground instead of dragging them behind the machine. Because the logs are
transported free of the ground, the weight is evenly distributed over all of its wheels, so the
resultant ground pressure is less than with other ground based systems. This method not only
minimizes soil compaction, but it virtually eliminates any exposure of subsoil so there is rarely
any detrimental displacement or erosion. Because of the specialized equipment, there is a slightly
higher cost, compared to tractor or rubber-tired skidder.

Skyline

Skyline or cable logging is a system that transports logs from stumps to landings using a wire
rope cable that is suspended between a tower and a tail tree. This cable (or skyline) functions as
an overhead track for a load-carrying carriage. Logs are lifted by cables or other devices attached
to the carriage and pulled into a skyline corridor. The carriage is then pulled to the landing by a
mainline powered by a yarder. The skyline provides vertical lift so that the logs have their leading
end suspended above the ground during inhaul. In some cases, the entire log may be suspended
above the ground.
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Skyline logging is generally specified where road access is available, on slopes greater than 35%,
and/or where soil or water conditions are a concern. Typical skyline systems can effectively yard

logs out to 1,000 to 1,200 feet. This capability inherently affects road locations where the yarder

IS positioned.

In all cases, one-end log suspension would be required in all skyline units. Where logs are to be
yarded across specified stream channels or wet areas, full log suspension would be required over
the designated stream channel. In order to get adequate deflection in some units, the skyline may
have to be rigged across major streams and/or existing roads.

Guyline anchors are needed and should be adequate in most areas. However, in some locations
multiple stump anchors, machine anchors, and/or “deadman” anchors may be needed. Guyline
anchors should generally be green Douglas-fir 15” to 26” DBH and 40+ years of age. Guy trees
would have to be felled before using the stumps as anchors. Tail tree and tail tree anchors would
be needed on most skyline corridors. Tree sizes should be from 15 to 267+ in most locations
(Douglas-fir). Tail tree rigging heights may be up to 50 feet. Tree sizes and rigging heights should
be guided by OR-OSHA Chapter 437, Division 6. The corridors are spaced as widely as feasibly
and generally need to be no wider than 12 feet across.

Skyline landings would mostly be located in the road prism. Landing orientation would utilize
both parallel and centralized (radial) configurations. In some cases, landings would need to be
placed on narrow roads, therefore, a swing boom type yarder would be necessary. If the project
specifies that tops be left attached to the top log in skyline units, some log processing will be
needed on the landings (i.e., the whole tree system). This would require slightly larger landings
and/or the back-haul of slash in order to accommodate the residual slash from the top log and
residual limbs. Log processing could be accomplished by a relatively small and inexpensive
“pull-thru” log processor or a more expensive and more efficient mechanical processor.

Hand felling of trees is generally used in this system, because steeper slopes are not conducive to
mechanized felling operations. Cable yarding methods have the lowest impacts on soil resources,
but are more expensive treatment method than ground based logging.

Skyline equipment would consist of a yarder/tower combination (see below), log loader, landing
cat (D6 type), pull-thru or mechanical processor (if needed), mechanical slack pulling carriage,
and radio. Labor would generally consist of the following: yarder engineer (1), loader operator
(1), chaser (1), hooktender (1), rigging slinger (1), choker setter (1), and processor operator (1, if
needed).

Ground based logging systems are more economical than cable logging systems. Ground based
systems have more mechanization of operations, resulting in high production rates and lower
labor costs. Cable logging operations have high costs of operations due to potentially lower
production rates (logs to landing per day) and more labor is required for operations. Hand-felling
of trees is a major cost consideration, as this work is dangerous, labor is expensive, and
production is low in comparison to mechanized felling options. With current project design, this
project is projected to have positive economic output and revenue for both ground based and
skyline logging systems used for treatments.

Helicopter

Helicopters can be used to move material from the treatment area sites, and move them to
processing areas (i.e., landings). From the landings, material can then be removed from the forest
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by trucks, utilizing roads suitable for such use. Helicopters are divided into three classes,
depending on their lift capabilities. Helicopters have high operating costs and are usually utilized
where there are concerns for ground disturbance or where road building is not desired. Aerial
systems (e.g., helicopters) would be a system used to accomplish commercial density
management where existing access systems are not available or would cause extensive resource
damage if utilized. The use of helicopters allows for full suspension of trees or material from the
treatment area to the landing area and does not create excessive ground disturbance via skid trails
or skyline corridors.

This system can be utilized where there is no directly adjacent road access. There are limitations
however on the flight distance and elevation change from the landing to the stand where material
would be transported. Landings should be within a distance of approximately 1/2 mile from the
treated stand. There are also other factors to consider regarding helicopter systems and economic
feasibility, including turn size, maintenance and fuel storage landings, etc.

Potential log and service landing areas are available. Helicopter landings, in general, have an
average size of about 80 feet by 200 feet and are located as close as possible to the harvest units
they serve. However, the actual landing size and location can vary widely depending on terrain,
slope, volume flown per acre, and flight direction. In general, landings should be cleared of trees
and stumps and leveled as much as possible. In some cases, some surrounding green trees might
have to be removed to facilitate flight direction. Some of the proposed landings associated with
project area may be located on existing system roads, but others would need a temporary spur and
a landing constructed. These locations would need approval from the Forest Service if proposed
to be used. A typical helicopter side would need 2 landings, one primary and one secondary. For
this system to be operating at maximum production, an alternate log landing would be needed. If
the primary log landing is jammed up, the turn would drop its load at the secondary landing.
Safety for the public, ground crew and the flight crew is essential. Since these helicopters are
operating within the “dead man’s curve” and autorotation options are limited, it is essential that
the long line load lifting, flight path and drop zones are carefully considered. Service landing(s)
need to be no more than 1 mile from the treatment units (less if possible) and accessible by
highway fuel trucks.

The recommended equipment for this system would consist of a medium lift or heavy lift
helicopter (sea level payload of 6,000 pound to 20,000 pounds). In addition, at least two loaders
and various support vehicles would also be needed. Labor would consist of about 10 woods and
landing crew personnel as well as pilots, support labor, and service labor.

Pre-Bunching

This system can be subordinate to any of the above systems. It typically involves machine
cutting, weighing, and bundling logs to make log transport more efficient. A tracked, self-leveling
machine can safely work on ground up to 50% slope gradient. Harvester trails for cable would be
designed to not be greater than 15% of a treatment unit. A study of this type of logging was
conducted on private land near Corvallis Oregon. When harvester trails are located perpendicular
to the slope, and on slopes less than 60%, less than 3% of the trails had exposed soil. Compaction
of the soil surface horizon is minimized with only one pass of the harvester. After one harvester
pass on harvester/cable road, soil strength in vehicle tracks near the surface was 19 —34% higher
than that in undisturbed soil (Zamora-Cristales et al 2014). Increased soil strength is a function of
compaction. By making one pass through the stand and walking on slash and compacting and
dispersing it, slash treatment costs can be bypassed and fire danger lessened. Within the last few
years, development of cable-assist systems can substantially increase the ability to operate heavy
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machinery on steep slopes and avoid soil damaging slip which improves traction (Visser and
Stampfer 2015). However the actual implementation and understanding of its limitations has not
been fully tested. The study conducted near Corvallis, Oregon demonstrated that a production
increase of 79% was realized. This equated to a cost savings of 58% (Flint and Kellogg 2013).

Use of this equipment can make all phases of the ground based, skyline, and helicopter logging
considerably more economical and can also treat the slash at the same time. While pre-bunching
could be used in any systems (where slopes allow), it is especially applicable to helicopter
systems. The biggest cost factor in helicopter logging is the aircraft cost per hour; anything that
can boost the volume per hour produced can bring down unit costs. Pre-bunching timber in a
thinning unit into flyable bundles with a “cut-to-length” processing machine has been proven to
maximize volume flown per hour. Production can be increased as the turns fly faster, loading is
consistent, no excess weight (slash) is flown, landing impact and size are minimized, and labor
and loading costs are cheaper. The estimated savings from this type of operation is estimated to
be about 20% to 25%.

The use of the pre-bunching machines on difficult cable or helicopter treatment units would also
facilitate removal of Douglas-fir that are intermingling with hardwoods. The boom and harvester
head can directionally fell the tree out and away from the hardwoods that would normally be the
cause of hang ups. With the ability to control the cut tree, the hardwoods would not need to be
felled. When combined with whole tree yarding, slash would be removed and treated at the
landing.

Timber harvest is proposed to be used as a tool to meet the project objectives. While economics
may be one consideration for the decision maker, it is not an objective of this project to harvest
timber and provide positive economic return to the government. Economics may be considered
based on the cost to benefit ratio of the alternatives and how much restoration or enhancement
work may be completed from revenues generated from timber harvest.

Timber Markets

Current timber markets have a relatively high value for Douglas-fir saw grade material. While the
timber market fluctuates regularly based on global markets, local supply, and domestic demand,
timber values have been relatively high following recovery after the 2008 recession. The State of
Oregon summarizes pond values for all the regions of Oregon. Pond value is the price per unit
(thousand board feet - Mbf) that a mill will pay for a particular grade of timber delivered to the
mill. The average log prices by species and grade from 2016-2000 pond value for Douglas-fir is
approximately $530 per Mbf (https://data.oregon.gov/Natural-Resources/Log-Prices/4v4m-
wr5p/data). The Forest Service estimates MBF using east-side Scribner rules, therefore the
volume as shown, is higher than if west-side, long log Scribner rules would be applied. This is
due to the differences in scaling rules. This value is relatively high compared to previous years
following the lows in the market following the 2008 recession.

Federal timber sales in 2015 through 2017 have been selling for high prices and attracting many
bidders to each sale in these local markets. The bid rates have ranged from $230 per Mbf to $282
per Mbf. Variables that affected these bid rates include logging systems, haul distance to mills,
quality of timber grades, and restrictions on operations. The salvage units have large areas of
skyline with a lesser amount of ground based logging, and a portion of helicopter yarding. The
proposed sale areas have fire damaged but quality timber grades, which will likely be appealing
to local timber markets. These market conditions should result in good value for this project,
resulting in revenue available for more restoration and enhancement.
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Methods for Analysis

An economic efficiency analysis is used to compare alternatives based on expected revenues and
expenses that are expected. This allows for calculation of a benefit to cost ratio. This analysis
compares expected revenues from value created mostly from timber harvest to the costs that are
expected to be incurred by the Forest Service to implement the project. No planning or NEPA
costs are considered. This analysis only considers short term costs and revenues and doesn’t
consider future, long term costs or revenues.

Project revenue is calculated by subtracting all costs required by the contract from the value of
the timber delivered to the mill. The current pond value of $530/MBF east side scale and adjusted
for product type and grade, and applied for southwest Oregon for the timber value delivered to
the mill. The costs of getting the wood to the mill include logging and haul costs, road
reconstruction and maintenance, and work required by the timber sale contract or stewardship
contract. See Attachment B for tables of projected costs by stand. Averages from recent timber
sale appraisals were used for the costs in the analysis. See Table 2 for costs used. Costs are listed
by dollars per Mbf (thousand board feet). For the proposed action, the total costs of $35,051,870
are subtracted from the timber value of $37,882,466 resulting in total revenue of $2,830,596. The
expected bid rate under the analysis scenario for the proposed action would be $240 per Mbf.
Volumes per acre were projected from potential treatment scenarios. Predicted volume (Mbf) per
acre removed for the proposed action is averaging 17.5 Mbf/acre.

Table 2. Costs for figuring project revenue.

Zone Averages Costs per Mbf $/Mbf
Tractor Logging - Stump to Truck $187
Skyline Logging - Stump to Truck $245
Helicopter Logging — Stump to Truck $400
Haul Costs $87
Road Maintenance $26
Road Reconstruction $25
Brush Disposal $9
Other Contract Costs $11

To calculate economic efficiency, we subtract the total costs from the project revenue. This can be
displayed as a ratio as well, which is the revenue to cost ratio (revenue/cost). Revenue to cost
ratio value of 1 would mean that revenue would equal the costs to implement the project.

The financial cost not considered but incurred by the Forest Service include agency costs for
contract administration, contract preparation, specialist time, engineering, and any mitigation
measures that might be needed as a result of the project. The numbers used for this analysis are
from previous projects and comparison of projects of similar complexity and size. The numbers
should be used for relative comparison purposes only.

Alternative Comparison

There are slight differences in economic effects between the alternatives. The no action
alternative had only road maintenance costs. The proposed action has a lower economic
efficiency for the Forest Service, while alternative 3 has a higher economic efficiency.
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The proposed action has an economic efficiency ratio of 1.08. The proposed action alternative has
total present net value of $2,830,596. This value is high due to more acres treated and timber
volume removed in the proposed action when compared to other alternative. The proportion of
tractor and skyline logging, compared to helicopter yarding, also helps reduce logging operational
costs. A comparison of economic efficiency when alternative 2 does not include the helicopter
yarding shows the ratio goes up to 1.23. Helicopter yarding would require a higher cost of
meeting restoration objectives. If the efficiency considerations are incorporated into the project
implementation, every effort would be needed to help offset those higher costs. The timing of the
year is a big factor as helicopters can lift more efficiently with cold dense air, usually occurring
during the winter months, but road use and improvements also need to be realized. Utilizing
machines to harvest timber and pre-bunch the loads would also help offset these higher costs.

The economic efficiency ratio tends to go up for the Forest Service with larger volumes and
projects. Larger projects and volumes equal higher revenues and relatively lower costs for the
Forest Service, resulting in better economic efficiency ratios. See Table 3 for the proposed action
revenue calculations, and for economic efficiency comparison of alternatives.

Table 3. Present Net Value and Benefit/Cost Ratio Comparison Between Alternatives

Alternative Volume Total Estimated Total Estimated Present Net Benefit
in MBF Benefit or Cost Value -Cost
Revenue from Ratio
Sale of Timber (B/C)
1 No Action 0 0.00 $ 25,000 $ (25,000) 0.00
2 Proposed Action — Alt 2 71,476 $ 37,882,466 $ 35,051,870 $ 2.830,596 1.08
3 Alternative 3 14,953 $ 7,925,246 $ 6,828,074 $ 1,097,172 1.16
2 Alternative 2 w/o Heli 46,309 $ 24,544,020 $ 19,992,007 $ 4,552,013 1.23
3 Alternative 3 w/o Heli 12,646 $ 6,702,396 $ 5,447,407 $ 1,254,989 1.23

Note: - Values are meant to be used for the comparison of alternatives only and do not represent an
expected selling value.

Alternative 3 has a higher economic efficiency ratio of 1.16. This effectively means the revenue
generated by the project exceeds the costs incurred by the Forest Service to implement the
project. The present net value for the helicopter portion of the project equals $(157,817). This is
largely due to the decreased acres being treated and $1,380,667 of helicopter costs included for
the alternative.

This analysis shows that there are some differences between the alternatives. The economic
efficiency ratio of the proposed action is slightly lower than Alternative 3. The $2,830,596
revenue that can potentially be generated by the proposed action in the form of retained receipts
from a stewardship could potentially pay for a good amount of restoration projects. Revenue of
$1,097,172 could be potentially generated from Alternative 3, but when considering the
helicopter work to implement the contract, this equals very little net gain for the investment. See
attachment B for a breakdown of costs per treatment unit and by alternative.
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Attachment A - Example of Logging Systems Map
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Attachment B - Tables for Economic Efficiency
Analysis
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